Evidence-based dentistry is the conscientious, explicit and judicious use of the best evidence in making decisions about the care of individual patients. 4 It is the practice of dentistry that combines individual expertise with the best available external evidence gained from systematic research.
Relevant research studies are essential for evidence reports and technology assessments. Professional organizations, government agencies and others with an interest in policy and practice can use evidence reports as a basis for development of clinical guidelines, performance measures, and other quality improvement tools.
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Systematic reviews
Technology facilitates access to research findings, but analyzing studies and comparing them with previous or similar information is extremely time-consuming. Even the provider with the best of intentions to stay current with the literature finds it difficult to keep abreast of the latest published evidence.
Systematic review is a scientific technique that summarizes the best available evidence from research. Systematic reviews establish whether scientific findings are consistent and can be generalized across populations and treatment variations.
Systematic reviews benefit the provider by efficiently integrating large amounts of information in the literature and providing data for decision-making and treatment recommendations. Patients can utilize the data from systematic reviews to evaluate the "bottom line" of evidence pertaining to their condition. Systematic reviews objectively summarize large amounts of information, identify gaps in research, and describe beneficial or harmful treatment interventions.
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The explicit nature of systematic reviews limit bias and improve reliability of recommendations.
Research
The practitioner reads and interprets the scientific This trial provides particularly strong evidence when the subjects, researchers, and evaluators are blinded to the study groups. In a cohort study part of the group (cohort) receives the treatment of interest, and part of the group does not. The groups are followed and adverse events that occur to each group are recorded. The case-control study selects a group of patients who already suffered the adverse outcome that is being studied. Another group who did not suffer the event are chosen as "controls." The researchers compare the adverse outcomes with the treatment and determine if there is evidence to support their association. The case-series involves one group of patients about whom a researcher reports while describing a particular untoward event that occurred to one or more members of the group. Case-series studies are best used to encourage further research using stronger study designs.
Randomized control trials are expensive and time consuming.
There are few randomized control trials in dentistry; and most of the trials that are available are in areas of prevention. The rate for the procedure in Lubbock, Texas was twice as high as in Albuquerque, even though the referral regions were contiguous.
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Some variation is due to illness or disease that may be a result of environmental conditions. It is understandable that there would be more treatment for skin cancer in the South where there is a long-term exposure to the sun. For most conditions, however, a certain degree of variation may be attributed to uncertainty among professional providers. By reducing uncertainty in clinical decision-making, it is possible to reduce unnecessary variation. 1 There is considerable variability among dentists regarding both diagnosis and treatment of common clinical problems.
There is disagreement on what conditions constitute a need for treatment, as well as what treatment should be performed when 17 there is agreement that the condition warrants intervention.
Studies show that the determination of when to treat a tooth varies considerably even among dentists on the same faculty at 18 the same dental school.
There is variation across the United
States on managing a complex restoration on a single posterior tooth. Significant differences exist among age groups, and in different parts of the country regarding the placement of a crown versus direct restoration of these teeth. This variation could represent either over or under-utilization of crowns, neither of which is desirable and could lead to unnecessary treatment and significant inappropriate commitment of resources.
The Clinical Diagnosis
Clinical judgment is derived largely from education, practice experience, consensus, and individual opinion.
Appropriate decisions come from good clinical judgment that is based on a sound scientific foundation.
Dawson and Makinson discuss the amount of restorative care
that is provided when a patient changes dentists. They cite a study conducted in Scotland in which the dental treatment needs of a population were followed over a five-year period. During this time, patients who changed their dentist received almost twice as much restorative care as those who stayed with the same 20 dentist.
Nuttal and Elderton concluded that dentists are much more likely to recommend restoration replacement when dentists other than themselves placed the original restoration. They studied fifteen dentists who examined a group of eighteen young adult patients. The dentists planned to restore a total of between 20 and 153 tooth surfaces for the combined group of patients. There were just two tooth surfaces that the fifteen clinicians unanimously agreed needed to be restored. This study noted that of the teeth recommended for restorations, 54 percent related to replacing existing restorations. In forty percent of these cases, there was no evidence of recurrent decay. 21 In a study on the placement and replacement of restorations reported on service members in Canada, approximately fifty percent of the restorative dentistry was the replacement of existing restorations.
Variation in a Military Dental Practice
The cycle of restoration replacement has implications in a military practice where a patient rarely sees the same provider from one appointment to the next. Variation in treatment occurs at different levels. At the provider level, variation occurs in a system with over 1000 dental officers from dental schools across the country. crown ratio of .50 indicates a crown, % crown, or onlay was placed for each amalgam restoration of four or more surfaces.
The review of this data shows some dental treatment facilities place cast restorations at a rate three times greater than at other sites. Guidelines, particularly those based on scientific evidence, can reduce variation and improve consistency in clinical decision-making.
GUIDELINE DEVELOPMENT
Often referred to as practice protocols or parameters, 
Guidelines in Dentistry
Guidelines are not new to dentistry. Various professional organizations publish guidelines that provide clinicians a pathway for treating certain conditions. Three principle entities are the agents for guideline publication. Dentists are familiar with the guidelines developed by the American Heart Association on antibiotic 28 prophylaxis for bacterial endocarditis. These guidelines assist clinicians and patients in making decisions about treatment, diagnostic tests and risk management.
A significant amount of literature in recent years discusses minimum intervention or "preservative treatment" in dentistry. 29 This philosophy underscores the fact that a dental restoration is not as desirable as a sound tooth. A dental restoration is likely to eventually fail and need to be 
Caries Risk Assessment Protocol
Advances in research, better technologies, improved methods and procedures, and cost control pressures are some of the factors that make decision-making increasingly complex in medicine and dentistry. A risk assessment protocol (table 2) for caries management can assist the practitioner and patient in 
Restoration and Replacement
Each military service member is required to report for an 38 annual dental examination and is classified to determine their 39 oral health readiness for deployment.
One of the desired outcomes from this examination and treatment is that the soldier will not develop a preventable dental emergency within twelve months.
In 1994, the Tri-Service Center for Oral Health Studies published a report on the dental needs of a service member over a twenty-year career.
It demonstrated that when a soldier first enters active duty, most of the dental treatment needs are restorative dentistry and oral surgery. After initial operative dentistry, the restorative needs taper off and remain constant throughout the career. Although not addressed in the survey, it is likely that a large percentage of the restorative dentistry was replacement of existing restorations. The survey showed that requirements for prosthodontic and periodontic treatment rise near the midpoint of service and peak shortly before retirement.
The cycle of restorations that was described by Nuttal, Elderton and others is evident in the dental treatment of a service member over a twenty-year career. Each year the soldier has an annual dental examination and is provided a treatment neither the dentist nor the patient wants to take a chance at having a problem occur at a location far from dental support.
Once again, the restoration is removed and replaced. Has a dental emergency been prevented, or is the tooth now more susceptible to fracture or irreversible pulp changes?
At some point, the examining dentist may recommend a crown for the tooth because of the extensive nature of the alloy or resin restoration. The tooth that was diagnosed early in the career with possible caries has now been re-restored until the final restoration is a cast crown. The treatment plan may also include crown lengthening and endodontics to provide adequate tooth structure for support of the restoration.
Guidelines for the treatment of the non-cavitated carious lesion and the prevention of dental caries can limit the initiation of the first restoration. The dental care delivery system that consistently emphasizes an approach based on minimum intervention, proven methods of prevention, and remineralization therapy can result in improved outcomes and increase soldier dental readiness in a military practice.
DENTAL CARE REENGINEERING INITIATIVE
The Army Dental Care Reengineering Initiative (DCRI) is a patient-centered approach that places high priority on prevention of disease and preservation of health. A dentist is 
Implications of Protocols on a Military Practice
Variation in treatment can result in expenditure of significant resources. Neither over-utilization or underutilization is desirable. Guidelines that are based on the best evidence can reduce variation and increase appropriateness of care. The patient-centered approach to Wellness and health promotion that encompasses an evidence-based approach can reduce the need for restorative dentistry for the incipient lesion.
Management of the non-cavitated lesion through a caries risk assessment protocol by the DCRI team may also influence clinic staffing ratios. Since there will be less restorative dentistry required, the dentist can delegate more responsibility to the ancillary personnel. The ancillary staff can provide necessary counseling, administer appropriate fluoride therapies and discuss aspects of oral hygiene. 
